Lipid peroxidation-mediated cytotoxicity and DNA damage in U937 cells.
Membrane lipid peroxidation processes yield products that may react with DNA and proteins to cause oxidative modifications. In the present study, we evaluated lipid peroxidation-mediated cytotoxicity and oxidative DNA damage in U937 cells. Upon exposure of U937 cells to tert-butylhydroperoxide (t-BOOH) and 2,2'-azobis (2-amidinopropane) hydrochloride (AAPH), which induce lipid peroxidation in membranes, the cells exhibited a reduction in viability and an increase in the endogenous production of reactive oxygen species (ROS), as measured by the oxidation of 2',7'-dichlorodihydrofluorescein. In addition, a significant decrease in the intracellular GSH level and the activities of major antioxidant enzymes were observed. We also observed lipid peroxidation-mediated oxidative DNA damage, reflected by an increase in 8-OH-dG level and loss of the ability of DNA to renature. When the cells were pretreated with the antioxidant N-acetylcysteine (NAC) or the spin trap alpha-phenyl-N-t-butylnitrone (PBN), lipid peroxidation-mediated cytotoxicity in U937 cells was protected. This effect seems to be due to the ability of NAC and PBN to reduce ROS generation induced by lipid peroxidation. These results suggest that lipid peroxidation resulted in a pro-oxidant condition of U937 cells by the depletion of GSH and inactivation of antioxidant enzymes, which consequently leads to a decrease in survival and oxidative damage to DNA. The results indicate that the peroxidation of lipid is probably one of the important intermediary events in oxidative stress-induced cellular damage.